Effective self-management can decrease up to 50% of heart failure (HF) hospitalizations. However, self-management by patients with HF remains poor. We describe the development and usability testing of an interactive digital e-health game (IDEG) for older patients with HF in Central Texas, USA. Majority of the participants (5 out of 6) who participated in the usability testing found the game interesting, enjoyable and helpful to play. Developing an IDEG that is satisfying and acceptable to older adults with HF is feasible.
Introduction
Heart failure (HF) is a major health issue with an estimated worldwide prevalence of over 23 to 41 million 1 . Effective HF self-management is associated with lower mortality and hospitalization rates 2 . We will present the development and usability testing of an IDEG prototype for improving HF self-management knowledge and efficacy. Digital game playing has been associated with significant positive effects on physical health outcomes of older adults. 3 However, to our knowledge, currently no IDEGs help cultivate HF self-care knowledge and self-efficacy, and no IDEGs target an older audience.
Methods
An inter-disciplinary team from nursing science, computer game programming, usability science and communication collaborated to develop a digital serious game prototype for HF self-management. The game genre of casino slot game was selected based on a survey of 34 community based HF nurses on their and their patients' preferences for playing digital games. HF education content adapted from the Heart Failure Society of America (HFSA) 4 evidence-based guidelines and tailored to low literacy levels 5 was placed strategically throughout the game using game-based learning strategies. Participants 55 years or older and admitted with a HF diagnosis were recruited from an out-patient HF clinic and a safety-net community care clinic based in central Texas. Usability of the digital game was tested on 6 HF individuals through guided observations by a trained Research Assistant, video-taped user observations as well as participant completion of a usability survey influenced by the Serious Game Usability Evaluation 6 and the interest/enjoyment subscale of the Intrinsic Motivation Inventory (IMI) 7 questionnaires. Two rounds of usability evaluations were conducted to iteratively improve the usability of the IDEG. Beta-testing of the game was conducted with 19 participants. The study received institutional review board approval from the University of Texas -Austin.
Results
Of the six community-residing older adults (50% females) with HF who participated in the usability testing of the digital game, 100% found the game easy to play, 100% found it enjoyable and 83% found it helpful to learn about HF. Comments included: "Interesting way to learn about HF"; "HF serious subject..not a game" & "Useful for patients with low education". Of the 19 community-residing older adults who participated in the beta-testing of the game (90% were males, 84% were Caucasian), majority of the participants were older than 70 years age (58%) and diagnosed with heart failure for more than 10 years (58%). Regarding the participants' education level, majority did not have a degree (72%) and over 42% were educated at the high school level or less. 90% of the 19 participants found the game interesting, enjoyable and easy to play. Participants with lower education levels preferred games to any other medium for receiving information (p= 0.02).
Discussion
Developing an IDEG that is satisfying and acceptable to older adults with HF is feasible. Moreover, gamification was established as an effective manner to impart knowledge on chronic diseases such as heart failure, especially for participants with lower education levels. This project is truly innovative, because evidence-based HF guidelines was combined with contemporary advances in game technology to cultivate patient-centered HF selfmanagement knowledge, and self-efficacy.
